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Beedenue. CraTba TlocaaljeHa UCCeqOBaHHIO CHHTe3HpoBaH- 
HOM UPHHUMNMasIbHOH CXeMbI (PPHKUMOHHOTO KOHTAaKTAa TBep- 
WbIX TeJI B KY3HC4HO-LTAaMMOBOYHBIX MalliMHax. YcTaHoBsJIeHa 
BO3MOXKHOCTb MOyYeHHA MaKCHMyMa Harpy304HOH XapakTe- 
PHCTHKH (pHKUMOHHOTO KOHTaKTa BHYTpH MHTepBasia W3Me- 
HeHHaA KooppuyMenta Tpenua. BeaBieHbt WBe ciexqyroume 
BO3MOXKHOCTH CHI TpeHHa (/pHKUMOHHOTO KOHTAaKTa: Ha rpa- 
Hulax yKa3aHHOTO HHTepBasla OHH OyAYT paBHbI Ip HaM4HH 
MaKCHMYyMa paBeHCTBa; IPH JaHHBbIX YCIOBHAX OHM OCTHTa- 
IOT HavOobIWeH CTaOMIbHOCTH. 

Mamepuaaet u memoodoi. Wipu w3MeHeHHu BeNMYHHEI yriia 
MeHAeTCA NOOKeHHE TOUKH MaKCHMyMa. OTO MpHBOAUT K 
HapyleHHIO paBeHCTBa CHJI TpeHHaA Ha rpaHulax MHTepBalia 
YW3MeHeHHA KoopPuuHeHTa TpeHua. B Takom cyyyae Kospdu- 
I{MeHT TOUHOCTH WOIDKeH OMpeeATbCA OTHOWWCHHEM MaKCH- 
MyMa (yYHKUMM K HaMMeHbIeMy TpaHHyuHomMy 3HayeHuto. JA 
3TOrO HeOOXOAMMO ycTaHOBHTb TeHeCHUMH W3MeHeHMA rpa- 
HHYHBIX 3HavYeHHH PYHKIU, CBA3AaHHbIe C BapbupoBaHHeM 
BeIMYHHBI yruia. Jit pelieHua STO 3ayja4uH HOBYIO BeIMYHHY 
TaHreHca yrsla TaBIeHHA IpesCcTaBHIM B Bue MpousBeqeHHA 
KooppuyHeHTa BapbupoBaHHsA Ha Oa30B0e 3HadeHMe TaHreHca 
yruia. 

Pe3yiemamei uccaedoeanua. WlomyaeHuble pe3yIbTaTBI WOKa- 
3BIBaIOT BbICOKYIO CTaOWJIBHOCT CHJIbI TPeHHA IPH Mpockalib- 
3bIBAHHH Tell (puKWMOHHOTO KoHTaxta (OK). OgHako npu 
OobIHX BeIHYMHAaX yrla WaBJIeHHA UYBCTBUTCJIbHBIX 93J1e- 
MeCHTOB JjaTUNKa-lIpeoOpa3z0BaTesia MaKCHMaJIbHad cla Tpe- 
HHA KpaTKOBpeMeHHO MOxXxeT OBITb MponmopuMOHalIbHa TeKy- 
UeMy 3HaveHHIO KOIpPuLMeHTa TpeHHa. 

O6cyarcdenue u 3akiouenua. MoyepHu3vpoBanHat TMIpHHH- 
TMasibHat cxema DK no3poslseT TeopeTHuecKH MOJYIHTb 
OYCHb BbICOKYIO CTAOMJIbHOCT CHJIbI TpeHus. DK He FomKeH 
oOpalyaTbca B HOJIb B MHTepBalle H3MeHeHHA KosppuyMeHTa 
TpeHHA BbIXORHOrO TMapaMeTpa OCHOBHOM dpHKIHOHHOM 
rpynmst (OMI) u np Hanwunun MakcuMyMa (byHKWHM Harpy- 
304HOK cnocobHocTHu DK. HeobxoyquMpmm ycroBuemM 93TOTO 
ABJIACTCA Hepeqaia YyBCTBUTeIbHBIMH 3JIEMeHTaMH JOTMOJIHH- 
TeIbHOH PpUKYHOHHON rpynnpl (YT) ee nono Harpy3ku. 
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*“ The research is done within the frame of the independent R&D. 


Introduction. The synthesized basic diagram of the frictional 
contact of solids in forging-and-stamping machines is 
considered. The possibility of obtaining the maximum load 
characteristics of the frictional contact within the variation 
interval of the friction factor is determined. The following two 
possibilities of frictional contact forces are indicated: they will 
be equal at the boundaries of the specified interval if there is 
maximum balance; they achieve the greatest stability under 
these conditions. 

Materials and Methods. When the angle value changes, the 
position of the maximum point changes. This causes violation 
of the friction forces balance at the boundaries of the variation 
interval of the friction factor. In this case, the accuracy 
coefficient should be determined by the ratio of the maximum 
of function to the least boundary value. Doing this requires 
establishing trends of changing the boundary function values 
associated with the angle variation. To solve this problem, a 
new value of the pressure angle tangent was presented as a 
product of the coefficient of variation by the base value of the 
angle tangent. 

Research Results. The results show high stability of the 
friction force under slipping of the frictional contact (FC) 
bodies. However, at large values of the pressure angle of 
sensing elements of the transducer, the maximum friction 
force can be for a short moment proportional to the current 
value of the friction factor. 

Discussion and Conclusions. The upgraded FC basic diagram 
enables to theoretically obtain very high stability of the 
friction force. The FC should not vanish within the variation 
interval of the friction factor of the output parameter of the 
basic friction group (BFG) and at the maximum of function of 
the FC load capacity. A necessary condition for that is the 
transfer of full capacity of the additional friction group (AFG) 


by the sensing elements. 
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Bregenne. MccreqopaHa CHHTe3MpOBaHHad IPHHUMMMalbHad CXxeMa (PPUKIMOHHOTO KOHTakta (DK) TBepAbIXx 
TeJI B KY3HCYHO-IUTAMMOBOUHBIX MallinHax. B pe3yIbTaTe aHasIv3a YCTaHOBJIeHa BO3MO2XKHOCTb MoyaeHHA MaKCHMyMa 
Harpy304uHOH xapakTepuctuKu OK BHyTpH MHTepBasla W3MeHeHHA KOIMMuUMeHTa TpeHHA. BElaBeHbI Be cle ayrouMe 
BO3MOXKHOCTH CHJI TpeHHA (PPHKIMOHHOrO KOHTAaKTa: Ha rpaHulax yKa3aHHOrO MHTepBalla OHH OyAYT paBHbI pu 
HaJIM4MH MaKCUMyMa paBeHCTBA; Ip JaHHbIX YCJIOBHAX OHH JOCTHTaKOT HaWOobIel CTaOHJIBHOCTH. 

TlomydeHHbIe pe3yIbTaTbI MOKAa3bIBalOT BbICOKYHO CTAOWJIBHOCTb CHJIbI TPeHHA IPH NpocKasb3bIBaHUuH Tem DK. 
Oguako pH OobUIMX BeIMYMHAX yryia [aBIeHHA YyBCTBUTCIbHBIX IICMCHTOB JaTAMKa-lIpeoOpa30BaTesiaA MAKCHMAaJIb- 
Had CHa TPCHHA KPaTKOBPCMCHHO MOXKET OBIT MPOMOPIMOHAaIIbHa TeKyIeMy 3HavYeHHIO KOIpPULMeHTAa TpeHHA. 

Marepnasibi 4 MeTO{bI. Yka3aHHOro HesocTaTKa JIMWeHa cxeMa OK, npuBeyenuad Ha puc. |. 








Puc. 1. IIpunuunuanbyai cxemMa PpHKUMOHHOTO KOHTAaKTa 


Ocnosryto ppuKyMoHHyro rpymmy [@1 coctapnsror tena 1, 2 u 4; JonouHUTeIbHyIO (PpUKUMOHHY!0 rpynity 
[2 — tena 3, 5 u 10. Mexgay Tenamn | u 2, 2 u 3 pa3MeljeHbI B NpodusMpoBaHHbIX rHe34axX YYBCTBUTEJIBHBIC 31e- 
MeHTHI B Be Tes KayeHua 7 u 8. 

Otmmunem paccMaTpHBaeMOl CXeMBI ABJIAeTCA pa3yeeHue Tesla 2 Ha ABe 4acTH, ONaroyapA YeMY CBA3b MeXK- 
ay Tenamu 2 uw 5 ocyllecTBdeTcaA MOcpeyCTBOM Tella 10, B3aMMOelicTByIOlero Cc TeIOM 2 4Yepe3 IIpyxuHEI 11. Dro 
MO3BOJIAeT TlepeqaBaTb NONOBMHY Ober Harpy3Ku [D2 of Tena 2 HeMOcpexACTBeHHO Ha Tela KayeHuaA 8, cleaB UX 
BeJYLJMM 9JIEMeHTOM B coctaBe ['@2. Bropas nonoBuHa objet Harpy3ku ['D2 nepegaetca 3a cueT UpyxUH 11 oT Tena 
2 Tey 10 u Aamee MocpezcTBOM TpeHua — Temy 5. Kpome Toro, MecTo IpwloxKeHHa IBWKyWel cub /, NepeHeceHo 


c Tema | Ha Tela KayeHua 7. YKa3aHHble OTIMYMA NO3BOIAIOT HCKIIIOUMTS BIMAHHe BEJIM4YMHBI yrsia JaBIeHHA Tes Ka- 
yeHua 7 Ha paciipeyeweHue Harpy3KH MexKy NoBepxHocTaMu TpenHua BIO! nu O2 npu usmMeneHun BeMYnHEI KOI>p- 
cbuuenta Tpenns [1]. 

J[na cBeeHuA K JIMHeEMHOMYy XapakTepy TpeHHaA MexyLy TeslaMu | u ONOPHOM MOBepXHOCTW Y, a TaKXKe MEK Ly 
Tejiamu 2 4 10 ycraHoBseHsI KaTKH 6 u 12. 

®Mopmyua iA ONIpeAeCHUA BEIM4MHBI CHI TPeHHaA OK B 3aBMCHMOCTH OT BO3MYIMMalOWero BO3AeHCTBUA 
MMEECT CUIEAYIOWMM BUY (Ip OAMHAKOBbIX 3HAYeCHHAX KOIPPUUMeHTa ycueHuA OOpaTHon cBA3H [D1 u V2): 


4F 
2; a a ; (1) 
(I+ ftga) 
rye »'F, — CyMMapHad TipeyebHad Cula TpeHHA Mexyy Teslamn |, 2,4 13,5, 10; /, — HauyambHoe ycusiMe 3aMBI- 


KaHHa (PPHKIUMOHHBIX Tap; f( — Tekyljee 3Ha4yeHHe KOIPPULMeHTa TPCHHA MEK ZY YNOMAHYTBIMH TesaMH; & — yroul 
TaBIeHHA MEX TeslaMu Kayenna 7, 8 W THe3OM. 

YcTaHoBsIeHO TakKxKe, YTO PyHkKuHA (1) BHYTpH HHTepBasla 3HAYeHMM fiin---/max He HMeeT MaKCHMyMa, TaK 
Kak cusia TpeHua [M1 oOpamiaetca B HyIb pH 3Ha4YeHHU KoIpPuyMenta Tpenua f, =1/ tga. (3necb fin H Simax — 


COOTBETCTBCHHO HaMMeHbiliee H HaHOoubiee 3HadeCHHA, KOTOPbIe MO2KECT IpHHHMaTb Ko3p@ulveHt TpecHHA B peasib- 
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HBIX YCOBHAX 9KcHITyaTauHN DK Wa MpHHATOTO co“eTAaHHA MaTepHasIOB (PPHKUMOHHBIX Map.) ITO %Ke 3HaYeHHe CO- 
OTBeETCTBYe€T MHHMOMY MaKCHMyMy (yHKUHH (1), MOcKObKy B MHTepBasie f,...fmax Harpy3ka DK mepemaetca PpuK- 
IMOHHOM rpynnon ['O2, cua TpeHuaA KOTOpOH BO3pacTaeT c yBeM4eHHeM f . ITO He OOecre4unBaeT CTAOWJIBHOCTb 
cuibl TpeHua MK, HecMOTpaA Ha TO, 4YTO OHA HECKObKO Bblle, YeM y MK nepBoro MoOKONeHHA (pH 3HAaYeHHAX 
Fmin = 9,1, fmax = 0.8 4 tga = 1,125 xosdduruent TouHOcTH CooTBeTCTBeHHO paBeH K, = 2,5 u K, = 3,67). 
PeasbHbIi MaKCHMyM Harpy304HOH xapakTepucTuKu MK BHYTpH HHTepBala H3MeCHCHHA BO3MYLLarOlero BO3- 
JjeHCTBHA BO3MO2%KeH IlyTeM BUAOM3MeHeHHA I'D2 cormacHo cxeme (cm. puc. 1). JJanHoe BHAOM“3MeHeHHe 3akOUaeTCA 
B YMeHbINeCHHM 4YNCa (PpPHKUMOHHBIX ap. Ja STOO U3 CXEMbI HEOOXORAHMO HCKINOUNT IIeMeHTEI 10, 11 wu omepeTB 


Tej10 5 HeTIOCpeACTBeHHO Ha TeIO 2 yepe3 KaTKH 12. 
B cCooTBeTCTBHH C STUM HaliyeM: 


Fro =a - Fa) 


rye fF. — cua tpenua 2; F,. — ynpapsaroulee Bosqetictaue D2 (pacriopHas cvsia Ha Teslax Kadena 8). 


Ho 
Fy2 = Fytgo., 
Tlostomy 
Ful 
Fy2 = ——, (2) 
l+figa 
Cuma Tpenua Mex yy napamu [1 papua: 
F, 
Fy = al F -([ Fr} |/ ' 
YunTplBad COOTHOMeHHe (2), HaliqeM 
Fa =2F, f (3) 


7 
(I+figa) 

CooTuHomleHue (3) He CONep2KUT pa3HOCTH B UHCIINTEIIEC, TlOSTOMy AaHHaA yHKuna HH Tipu KaKUux yCJIOBHAX He 
oOparaetca B HYJIb. Ona JIMIMb AaCHMITTOTHUCCKH TIpuOsmxKaerca K HYJIFO Tipu CICA YIOUWMX YCJIOBHAX: 
=> TeoOpeTHIeCKH HeorpaHndeHHoe BO3pacTaHHe Ko3puluenta TpeHHaA; 


— MaKCHMyM B TOUKe, COOTBeTCTByIOlNel 3HayeHHIO f, =1/tga [2-5]. 


CyMMupy4 CHJIbI TpeHuA 110 COOTHOMMeHHAM (2) u (3), MOyaHM 


3+ figa 
> ere ee (4) 

(l4ftga) 
IIpogudbdepenunposas dbyuKunto (4) 0 apryMeHTy f HM IpHpaBHAB HYyJIIO MpOu3BOAHYI0, HaliyjeM 3HayeHHe 

KoIPPULNeHTa TPeHHA, COOTBETCTBYIOLMece MaKCHMYyMY (PYHKUMH: 
1 3 
Ie (5) 
tga 


TloxcTaBus B BbIpaxkeHve (4) nocegqoBaTesbHO 3Ha4eHHA fini,» Smax HW UPHpaBHAB Apyr Upyry nosyueHuple 


| 2 
— (m+1)+ _ +12m (6) 


3yecb m — OTHOCHTeJIbHad WIMpHHa UHTepBasia H3MeHeHHA KoIpuuMeHTa TpeHuA: m= fray / fin - 


COOTHOINCHHA, HaliyeM: 





IIpu HaliqenHou BemmunHe tga PyHKuMA (6), HMed MaKCHMyM B TOUKe, COOTBETCTBYIOMeH 3HayeHUtO (5), 


IIPHHMMaeT OAMHAKOBbIe 3Ha4eHHA Ha TpaHuwax MATepBasla H3MeHeHHA KOopPuuUMeHTa TpeHHA. 
KoodunenT TOUHOCTH B 3TOM CiyYae ONIpeseAeTCA OTHOWICHHEM MakcuMyma (pyHKuHH (4) kK ee mHOOoMy 
TpaHW4uHnomy 3HayeHHio (Tip 3HaveHHAX fin WIM finax ). Ha ocHOBaHHH 9TOFO MOMyIHM: 


(+f max tor)? 
BF imaxt@Ol3+ fin t2O) 


YcTaHOBUM 3HadeHHe TlapaMeTpa tga , pH KOTOPOM BesIM4HNHa K, MHHUMaJIbHa. IIpu U3MCHCHHH BCJINAGMHbI 





(7) 


T 


tga H3MeHAeTCA TlO02%KeHHe TOUKH MakcuMyma /f’,. ToUbKO CoOTHOMeHHe (6) ycTaHaBJIMBaeT PaBeCHCTBO CHJI TPeHHA 
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Ha rpaHuljax MHTepBasia U3MeHeHHA f , MOITOMY H3MeHeHHe MOO%KeHHA TOUKM MaKCHMyMa (PyHKUHH (4) npHBOANT K 


HapyWIeHHIO YHOMAHYTOTO paBeHcTBa. B TakoM Cilyyae KOIPPUIMEHT TOUHOCTH JOIDKeH OMpeeATbCA OTHOWICHHEM 
MakcuMyMa (yuku (4) kK HaHMeHbIeMy rpaHHyHomy 3HayeHnto. JI 3TOTO HEOOXOAHMO YCTaHOBHTb TeHeCHIMU 
VW3MeHeHHA rpaHH4HBlx 3HadeHHi PyHKUMH (4), cBA3aHHbIe C BAPbHPOBaHHMeM BeMUMHBI tga [6-10]. 


Ja pelienua aHHol 3ayqa4H MpeAcTaBMM HOBYIO BeIMYMHY TaHreHca yruia WaBsIeHHA B BUe IpoUsBeyqeHHA 
KosddulneHta BapbupoBaHua K u Oa30Bo0ro 3HaYeHHA TaHTeHca yrsla B COOTBETCTBHH C BbIpaxkeHuem (6), T. e.: 
tga; = Ktga . (8) 

Ha OcHOBaHHH ITOTO MOXKHO 3allHcaTb, c yaeTom (4): 

(3m + Kfmaxt8) fax 4, B+Kf maxt 20) fmax 
(M+Kfmaxt@a) (1+ Kft)” 


371ecb JieBad WaCTb COOTBCTCTBYeCT CHJI€ TpCHHA @OK TIpH 3HaveHHu f = Tein , IpaBadA 4WaCTb —_ CHiJie TpeHHA 





lipu 3Hauenun f = finox - PellleHHe nocueqHero HepaBeHCTBa OTHOCHTEIbHO KOIPMULUMEHTA BAPbUpOBaHHA HMeeT BUI: 


_ 2 
K a (m+1)—f(m+1)° +12m Sits icy, 
2fmax tee. 





Tak kak tga >0, qpo6pb B cKoOKax JIeBOM 4YaCTH peleHHA OTpHaTesbHas, MoITOMy pH K >1 coctaBlreHHoe 
HepaBeHCTBO, Oe3YCIOBHO, BbIMOJHACTCA, T. €. IPH CMeLeCHHH TOUKH MaKcuMyMa /”, B OOJaCTb MeHbINMX 3HaYeHHH 


JIA BBIYHCICHHA KOIPPUUMEHTa TOUHOCTH HeOOXOAMMO HCMONb30BaTb BEJIMYMHY CHIbl TpeHua DK, cooTBeTCTBYIO- 
Uly!O 3Ha4eHHIO fina, , H, HaodopoT, upu 1> K >0 HeoOxoqMMO MpHHMMaTD BesIMYHHY CHJIbI TPeHHA, COOTBETCTBYIO- 


ulyto 3Ha4eHHtO fyi, [11-13]. 
VUcnomb3ya WaHHbiit BbIBOT, COCTaBHM HepaBeHcTBO Bula K,, >K,, rye K,, — Koodduuuent TouHOocTH, 
BBIYMCJICHHbIM C yueTOM paBeHcTBa (8). Mmeem: 
2 2 
(1+ Kfmaxtgo)” - Ufmaxt8o) 
K(3+Kfinax tga) 3 + Tae tga 


HepaBencTsBo coctaBsieHo c yueTOM Toro, ¥TO K >1. 
IIpeoOpa30BaHue MoyYeHHOrO HepaBeHCTEBa K BUY 


34+ (14K) finax to + Kf max tga. > 0 


TOKa3bIBaeT CUpaBeTJIMBOCTb IIpeCAHOJIOHKCHHA O TOM, UTO Ky > Ky : 





UccrenqyeM cCooTHOIMeHve BeIMYHH KOIPMULMCHTOB TOUHOCTH Mp CMelIeHHH TOUKH MaKCHMyMa (yHKIUMM 
(4) 8 oOnacTs OombuIMx 3HayeHHi, T. e. mpu K <1. Torga K,, >K,, wu 


2 2 
(m+ Kfmax tga) % (1+fmax tga) 
K (3m+Kf nax tga) 3+ fmax tga 
IIpeo6pa30BaHue COCTABJICHHOrO He€paBeHCTBa K BUY 


3m+(m+K) fimaxtgo a he os >0 





MW pemlenne mociweqHero WaeT 
m(3+fimax tor) 
(fax tga — Dfmax tga , 
J\po6n B mpaBoli YacTH MOJYACHHOLO penwleHHA paBHa CMAN e Np 3HaYeCHHH 


re (m+1)+4{(m+1)2+12m 
2fmax 


YTO MOJIHOCTbIO COOTBETCTBYeT pelleHHto (6). CreqoBaTesIbHO, HepaBeHcTBO K,, > K, BbINOJHAeTCA B Cylyyae, eCJIM 
K<1. 








5) 


Pesy1bTaTbi HcceqoBanua. [IpumMem OKOHYaTesIbHOe Cy2KeHHe O CTAOHIBHOCTH CHIBI TpeHus DK mpu pa3- 
JIM4YHBIX (OpMax Harpy304uHOH xapakTepucTuKH. J[a 9TOrO oONpeyemuM KospdpuyHeHT TouHocTH OK, Kkorga PyHKuna 
(4) uMeeT MaKcuMyM Iipv 3Ha4ueHuH f = finax- B 9TOM Cly4ae (PYHKUMA MOHOTOHHO BO3pacTaeT B HHTepBasie H3MeHe- 


Hua Kop ulneuta Tpenua. II[pu sToM cupaBeIMBO paBeHCTBO fina, =3/ tga. Tomyaun: 
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Ff) _ (+3)? 
ar) 8(m + 1) 





Ky 


Yuutsipad K,3 > K,, Haliqem: 


3m(3— mf max tga.) + mB —m) f? max te7a.+ (1 — fronax tea) <0. 
J\na Bcex (pHKUHOHHBIX MaTepHasloB, IIpHMeHAeCMBIX B KayecTBe Hap TpeHut DK, m>3. Cornacuo (6), 


Fimax tga >1 , HOSTOMY OYCBHAHO, UTO pa3HOCTH B ckoOKax TOJIYAICHHOTO HepaBeHCTBa OTPHMaTeJIBHbIe WH CHeTaHHOe 


BBILMe MpeATOMOXKeHHE CipaBe JIMBO. 

Takum oOpa30M, MpoBeJeHHbIM aHasIM3 MOKa3bIBaeT, YTO HaMOOMbUIad CTAOMIBHOCTb BbIXOJHOrO MapaMeTpa 
@K 6yzeT B TOM cyryyae, Korya (yHKyHA (4) uMeeT MaKCHMYyM BHYTPH MHTepBasla H3MeHeHHA KOIPPUIUMeHTa TpeHHA U 
IIPHHMMaeT OAMHAKOBbIe 3Ha4eHHA Ha ero rpaHHyax. 

IIpu m=8u fingx = 0,8 nonyyum tga ~14. Torga /,, ~0,214. B stom caysae MakcumyM (byHKunu (3) OyzeT 
lipu 3Hauenun f, ~0,071, uro npakruueckH HeCHTHYHO HWDKHeM rpanuue uuTepBana f = f,;,= 0,1. PyHKuna (3) 
yObiBaeT BHYTPH HHTepBasla W3MeHeHHA KoIpdpulMeHta Tpenua. [pu taxux ucxoOqHbIX apametpax K,~1,04, a 
K,3 71,68. 

OécyxjennNe u 3aK0“eHHA. Kak BUM, MOAeCpHH3HpoBaHHad MpHHUMMMabHas cxeMa OK mo3BoseT Teo- 


PeTHYECKH MOJYAUTb O4eHb BBICOKY!O CTAOWIIBHOCTS CHJIbI TpeHuaA. OHAKO BCIeACTBHe OTHOCHTeEIbHO OONbIIOTO 3Ha- 
yeHHa Hapametpa tga ycusime F, ucnomb3yetca HeapdextuBHo. OK He WouwKeH oOpaljathca B HOU B MHTepBase 


VW3MeCHeHHA KOIPPUUHEHTa TPCHHA BBIXOHOTO MapaMeTpa OCHOBHON PpuKWHOHHON rpynub (OPT) u upu Hammunu 
MaKcHMyMa (pyHKIHH Harpy304HOH ciocoOHoctu MK. HeoOxogxMMbIM ycIOBHeM 9TOTO ABIAeTCA Tepeqaya YyBCTBH- 
TCJIBHBIMH IIEMCHTAMH JOMONHUTeIBHOM (bpukKUMOHHOK rpynubl JID ee nonHoM Harpy3Ku. JlonouHNTebHOe yco- 
BHe CYI[CCTBOBAHHA MaKCHMyMa MO2%KHO CCPOPMYJIMPOBAaTh CIC AYIOUIMM OOpa3om: IIpH paBHOM 4uCJIe Nap TpeHuA OOe- 
UX (PPHKIMOHHBIX Tpyill YyBCTBHTeIbHbIe 9IeMeHTEI ODT nepeyaroT yacTb ee MOMHOM Harpy3KH; Ip MeHBIeM, 4eM 
B AOI, ance nap TpeHua YyBCTBUTEIBHBIC SJICEMeCHTEI MepeqaroT NOHy10 Harpy3xy ODT. 
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